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(54) TRANSMISSION METHOD OF SEVERAL SERVICES COMBINATION 



(57) A transmission method of multiple services 
combination is as follow. During service initialization of 
both communication sides, an Identical TFCS (Trans- 
port Forniat Combination Set) , containing all TFC 
(Transport Format Combination), is created in both 
sides. When a data is transmitted according to specific 
TFC at the transmitting end, a corresponding TFCI 
(Transport Fonmat Combination Indicator) of the TFC is 
transmitted simultaneously. At the receiving end, the 
TFCI is used to loolc for the TFC in the TFCS. The TFCS 



is divided into no less than one sub-sets according to 
the specific channel characteristics of the service. TFCI 
is only used for looking for TFC in a sub-set. but not used 
to indicate the sub-set where the TFC is located. When 
data of services are transmitted with TFC at the trans- 
mitting end, the service specific channel characteristics 
are used to define a sub-set where the TFC is located 
at the receiving end, and the TFCI is used to look for the 
TFC in the sub-set. 
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Description 

Field of the Technology 

[0001] The invention relates to teleconnmunication 
technical field, especially to a transnnission method of 
multiple services combination in a telecommunication 
system with parallel transport. 

Background of the Invention 

[0002] In modem telecommunication system, trans- 
mission method taking time-slot, frame or multiple 
frames as a unit is popular. In order to transmit data of 
multiple services simultaneously, it is necessary to conv 
bine (to multiplex) data of various services in a certain 
fonnat at the transmitting end, and to de-muttiplex re- 
ceived data of various services with the same fomnat at 
the receiving end. At transmitting end, combined data 
and its combination format information are sent simul- 
taneously, and at receiving end, the received data are 
de-multiplexed according to the received combination 
format information. 

[0003] Specially spealdng, in present transmission 
methods of multiple services combination, such as ini- 
tialization of services between a base station and a mo- 
bile, an Identical set including ail transport fonnats com- 
bination is created at both sides, which is called Trans- 
port Fonnat Combination Set (TFCS). When data of 
services are transported according to certain Transport 
Format Combination (TFC) at the transmitting end, a 
Transport Format Combination Indicator (TFCI) is trans- 
ported simultaneously. The TFC may include multiplex 
mode, characteristics of the service, such as coding 
mode, etc. At the receiving end, the TFC of the received 
data is looked for in the TFCS according to the received 
TFCI, and then the received data are properly proc- 
essed based on the TFC. 

[0004] In order to satisfy requirement of multiple serv- 
ices. TFCI must be updated with certain rate, usually at 
least once in 1 0ms. Therefore, transmission of TFCI oc- 
cupies a larger part of channel resource. For example, 
in the TD-SCDMA scheme of CWTS {China Wireless 
Telecommunication Standard) there are 64 chips for TF- 
CI transmission of each time-slot. 

Summary of the Invention 

[0005] The invention is to provide a transmission 
method of multiple sen^ices combination, in order to de- 
crease channel resource used by TFCI and Increase its 
update rate. 

[0006] A transmission method of multiple services 
combination is that during service initialization of both 
communication sides, an identical TFCS, containing ail 
TFC, is created in both sides; when a data is transmitted 
according to a specific TFC at the transmitting end, a 
corresponding TFCI of the TFC is transmitted simulta- 
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neously; at the receiving end, the TFCI is used to indi- 
cate the TFC in the TFCS. It is characterized that said 
TFCS is divided into no less than one sub-sets accord- 
ing to the specific channel characteristics of the service, 

5 and the TFCI is only used for looking for TFC in a sub- 
set, but not used to indicate the sub-set where the TFC 
is located; when services are transmitted according to 
the TFC at the transmitting end, at the receiving end the 
services specific channel characteristk^s of this time are 

10 used to define a sub-set where the TFC is located, and 
the TFCI is used to look for the TFC in a sub-set. 
[0007] It is better, the TFCI transmission mode of eve- 
ry sub-set can be identteal or different, which can be 
based on TFCI bits mode, and/or TFCI coding mode, 

15 and/or physical time-slot mapping mode of TFCI, and. 
[0008] It is better, when servk:es are transm itted at the 
transmitting end according to a TFC of a specific sub- 
set, the sub-set at the receiving end, where the TFC is 
located, and the corresponding TFCI transmission 

20 mode can be defined according to the service specif k: 
channel characteristics of this time. 
[0009] It is better, said different sub-sets of the TFC 
can have or cannot have overlap part. 
[0010] It is better, said specify channel characteris- 

25 tics of a servtee that is used to divide the TFCS into no 
less than one sub-set and said specific channel charac- 
teristics of a sen^ice that is used to define the sub-set. 
where the TFC is located at the receiving end, can be 
identical or different, but they essentially define to the 

30 same sub-set. 

[0011] It is better, said specific channel characteris- 
tics of a service that is used to divide the TFC set into 
no less than one sub-set can be number of time-slots, 
and/or number of channels, and/or spreading factor, 

35 and/or data transmission rate. 

[0012] it is better, said specif b channel characteris- 
tics of a service that is used to define the sub-set, where 
the TFC is located, at the receiving end, can be number 
of time-stots, and/or number of channels, and/or spread- 

40 ing factor, and^or data transmission rate. 

[0013] The invention divides TFCS into sub-sets. 
Since number of TFC in a sub-set is less, so number of 
bits of corresponding TFCI is less. At the receiving end, 
one or multiple specific channel characteristtes, such as 

45 number of time-slots, number of channels, spreading 
factor, data transmission rate etc., can be used to define 
the sub-set. In addition, they can be further used to de- 
fine the bits number of TFCI of the sub-set. In this way, 
the TFCI can be correctly received. 

50 [0014] The invention can obviously decrease number 
of bits used to represent TFCI, so channel resource 
used to transmit TFCI can be saved. Comparing with 
the present technique, under the same channel re- 
source, the invention obviously decreases number of 

55 bits used to represent TFCI, and increases its update 
rate. 
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Embodiments of the Invention 

[001 51 The invention will be described in more detail, 
hereinafter, with reference to embodiments. It should be 
understood that the embodiments are only for descrip- 
tion of the invention, which are by no means to limit the 
invention. 

[0016] In the present technology, the transmission 
method of multiple services combination is as follow. At 
the initialization of a service, an identical TFCS , which 
includes all TFC, is created at both sides of the commu- 
nication. When data of services are transmitted accord- 
ing to a specific TFC at the transmitting end, a con^e- 
sponding TFCI of the TFC is transmitted simultaneously. 
At the receiving end, the TFC of the received data is 
looked up in the TFCS with the received TFCI. 
[001 7] For a single service, it is possible there are sev- 
eral formats. For multiple services, the formats combi- 
nation is possibly much more, so the TFCS is larger. In 
order to define a TFC in the TFCS , it Is needed to have 
more bits for TFCI, such as 10 to 12 bits. Furthermore, 
the TFCI must be updated with a certain rate to satisfy 
various service requirements. Therefore, the transmis- 
sion of TFCI occupies a bigger part of the channel re- 
source. 

[001 8] For example, in the TD-SCDM A scheme pro- 
posed by CWTS, each time-slot has 64 chips for TFCI 
transmission. Even though, for a service, which occu- 
pies fewer time-slots in each sub-frame, the update rate 
of TFCI is not satisfied, because It can on fy transmit few- 
er chips in each sub-frame. For example, suppose a 
service occupies only one time-slot for every sub-frame, 
then there are only 64 chips for TFCI in every sul>-f rame. 
Suppose the bits number for TFCI is about 12, after cod- 
ed with Reed-Muiler code it is 32 bits. When the spread- 
ing factor Is 1 6, it is needed to transmit eight sub-frames 
to update TFCI once, because every sub-frame can only 
transmit 64 chips. It is not satisfied that TFCI need to be 
updated once every lOnns. If solving this problem by in- 
creasing chips number occupied by TFCI in every time- 
slot, in the situation that there is more time-slots number 
or lower spreading factor, TFCI will occupy too much re- 
source and channel resource is wasted. 
[001 9] The Invention decreases channel resource oc- 
cupation for transmission of TFCI by decreasing bits 
number of TFCI. The main idea of the Invention is to 
divide the TFCS into several sub-sets by using specific 
channel characteristics of services. The specific chan- 
nel characteristics can be, for example, number of time- 
slots, spreading factor, number of channels and data 
transmission rate, etc. Each TFCS sub-set has a con-e- 
sponding TFCI bits number, and the TFCI bits number 
for different TFCS sub-set can be identical or different. 
Said TFCI bits number is only used for accurately look- 
ing for TFC in a TFCS sub-set, and without any indica- 
tion about which sub-settheTFC belongs to. In this way, 
the bits number of TFCI can be decreased. In the re- 
ceiving end. the specificchannel characteristics such as 



number of time-slots, spreading factor, number of chan- 
nels and data transmission rate, etc., can be used to 
separate different sub-sets of TFCS. Other channel 
characteristics can also be used for separating different 

5 sub-sets of TFCS, as long as the channel characteristk:s 
can define a sub-set division of TFCS same as these 
specif k: channel characteristics do. 
[0020] Data transmission rate of servkres with various 
transport fonmats combination usually varies in a larger 

10 scope, for example, the IMT2000 supports that a servbe 
can have data transmission rate from several Kbit/s to 
2Mbit/s. In real, by using such as rate matching tech- 
niques, data transmission rate in a communication sys- 
tem can be unified to some discrete values, which are 

IS easily processed in the physical layer. Therefore, the da- 
ta transmission rate can be used to dh/ide TFCS into 
sub-sets. Specifically speaking, data transmission rates 
of services with TFCs in the TFCS can be sorted from 
high to low, and the TFCS can be divided into several 

20 sub-sets in an appropriate way. For example, taking 
every sub-set with same number of TFC, so the bits 
number of TFCI for each sub-set is identical. Conse- 
quently, at the receiving end, during initialization, the bits 
number of a TFCI is known, and the TFC mapping to 

25 the TFCI can be known too. In this way, dispensing with 
the detection for the bits number of a TFCI and TFC 
mapping to the TFCI in the receiving end, the system 
design is simpirfied in a certain degree. 
[0021] Another example, the data transmission rate 

50 can be evenly divided into several sections, and TFC of 
services in same data transmission rate section belongs 
to a same sub-set. tn this case, the TFC numtier in a 
sub-set is related to the transmission rate. In general, a 
sub-set corresponding to servrces with lower data trans- 

35 mission rate has less number of TFC, and a sub-set cor- 
responding to services with higher data transmission 
rate has more number of TFC. This means that a sub- 
set contain TFC with tower transmission rate has fewer 
number of bits for TFCI, and a sub-set contain TFC with 

^ higher transmission rate has more number of bits for TF- 
Ci. This is suitable for the following rule. In every frame 
(sub-frame), less resource (such as time-slot) is allocat- 
ed to TFC Is for a sub-set corresponding to services with 
lower transmission rate, and more resource (such as 

^5 time-slot) is allocated to TFCIs for a sub-set correspond- 
ing to services with higher data transmission rate. It ob- 
viously shows that bits number occupied by TFCI is de- 
creased. 

[0022] In the situations mentioned above, it is possi- 
so ble that the receiving end needs to know the bits number 
of TFCI, coding mode of TFCI or other information. This 
can be done by directly judging the specific channel 
characteristics at receiving end. This also can be done 
by judging the sub-set through the specifk: channel 
55 characteristics, then detenmining the bits number or 
coding mode. etc. , of the TFCI corresponding to the sub- 
set. 

[0023] Based on the division of sub-sets and corre- 
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spending relation between TFC and TFCI in a sub-set, 
the relevant TFC is obtained. Based on the sub-set type, 
the obtained TFCI is sent out by selecting appropriate 
coding algorithm and mapping mode of physical time- 
slot. A few coding algorithms can be used for TFC. For 
TFC in a sub-set corresponding to services with lower 
data transmission rate, the repetition code can be used. 
The ratio of total chips number of a time-slot to chips 
number occupied by TFCI in a time-slot Is kept un- 
changed as much as possible. With these considera- 
tions, an appropriate time-slot structure is defined to 
simplify implementation of a system. In a spreading sys- 
tem, to simplify the system design, the spreading meth- 
od of TFCI can be consistent with the spreading method 
of service data, or has a fixed spreading factor. 
[0024] At the receiving end, the sub-set, where the 
TFC is located, is defined by the specific channel char- 
acteristics of the service. The channel characteristics 
can be number of time-slots, and/or spreading factor, 
and/or channels number, and/or data transmission rate, 
etc. This means that the sub-set, where the TFC is lo- 
cated, is determined by one or several channel charac- 
teristics. Naturally, channel characteristics (and charac- 
teristics used to divide the TFCS into sub-sets) that can 
be used to determine which sub-set the TFC Is located 
are not limited to the examples listed above. They can 
be such as numbering of the time-slot, other character- 
istics or their combination and so on. The only require- 
ment is that the characteristics used essentially define 
to the same sub-set as the characteristics used for di- 
viding sub-sets do. 

[0025] In the following, the invention is used in a fixed 
spreading factor situation. 

[0026] Since number of time-slots in every frame can 
decide data transmission rate, number of time-slot for 
various TFC in a TFCS should be different. Therefore, 
number of time-slots occupied by the TFC can be used 
to divide the TFCS into sub-sets, then a TFCI - TFC in- 
dex Is created according to different sub-sets. Less 
number of bits is used to represent the TFC occupying 
less time-slots, and more number of bits is used to rep- 
resent the TFC occupying more time-slots. With better 
setting TFCS and configuring TFCI - TFC, every time- 
slot can use a fixed number of bits (or chips) to represent 
TFCI. 

[0027] In the following, an example is used for further 
description. A connection creates a TFCS. and it Is sup- 
posed that the total number of the TFCS is N. According 
to the number of time-slots needed for every frame, 
there are n 1 TFC with one time-slot, n2 TFC with two 
time-slots and n3 TFC with three time-slots, ... etc. Sup- 
pose every time-slot uses a fixed Af chips for TFCI cod- 
ing, then for one time-slot, the indicating range of TFCI 
is n1 , i.e., M (chips) -> n1 . For two time-slots, it should 
be2xM (chips) -> /i2, but not M (chips) -> N. 
[0028] In general, less number of time-slots imple- 
ments less number of TFC. When n1 «N, even blind 
format detection can be used. For minimum transmis- 



sion rate of data , only one time-slot Is allocated to every 
sub-frame and spreading factor is 16, then data trans- 
mission rate is 8.8 Kb/s. In this case, total number of 
TFC will be little. Therefore, the resource configuration 
5 is more reasonable, the accuracy is easier to guarantee 
and the update Is more rapid. 

[0029] For a sub-set with less number of time-slots, 
the repetition code can be used for TFCI coding. 
[0030] If change of the spreading factor is seen as 
10 change of time-slots number, it is enough to spread the 
method mentioned above to the situation that has a 
changing spreading factor. 

[0031] Along with changing of the spreading factor, 
the transmitted data are changed. Therefore, if the 
IS number of chips for TFCI Is fixed and spreading mode 
of TFCI is same as spreading mode of data, the relative 
value of data rate and bits number of TFCI are un- 
changed. The method mentioned above also can be 
used. 

20 [0032] In summary, It can be done as follow. The TFCI 
spreading mode applies the same method as data 
spreading to simplify the system. Number of chips oc- 
cupied by TFCI in every time-slot structure Is fixed. Tfie 
con^esponding relation of TFCI and TFC Is defined ao- 

25 cording to number of tlme^lots and spreading factor, i. 
e., the TFCS is divided into sub-sets according to 
number of time-slots and spreading factor. When a sys- 
tem sets TFCS according to the service type, the pro- 
cedure mentioned above can be considered to simplify 

30 dividing TFCS into sui^sets and creating corresponding 
relation between TFC and TFCI. 

Claims 

35 

1 . A transmission method of multiple services combi- 
nation, comprising: 

during services initialization of communication, 
40 creating an identical transport format combina- 

tion set (TFCS) which contains all transport for- 
mat combination (TFC) at both transmitting 
end and receiving end; 

dividing the TFCS Into no less than one sub- 
^ sets according to specific channel characteris- 

tics of sen^ices, and using transport fomiat 
combination indicator (TFCI) to indicate TFC in 
a sub-set where the TFC is located; 
transmitting services according to the specific 
so TFC In the sub-set, and transmitting the corre- 

sponding TFCI of the TFC simultaneously; 
defining the sub-set where the TFC is located 
according the services specific channel char- 
acteristics of this time, looking for the TFC in 
S5 the sub-set by TFCI, and receiving services ac- 

cording to the found TFC. 

2. The transmission method according to Claim 1, 
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wherein TFC! transmission mode of every sub-set 
is identical or different, which is bits mode, and/or 
code mode, and/or physical time-slot mapping 
mode. 

5 

3. The transmission method according to Ciaim2. fur- 
ther comprising: 

defining con^esponding TFC( transmission 
mode according to specific channel character- io 
istlcs of the services. 

4. The transmission method according to Claim 1, 
wherein the different sub-sets of TFCS have over- 
lap part or have not overlap part. is 

5. The transmission method according to Claim 1, 
wherein the specific channel characteristics of serv- 
ices that are used to divide TFCS into no less than 
one sub-set and the specific channel characteristics 20 
of services that are used to define a sub-set where 

the TFC is located at receiving end, are Identical or 
different, but they essentially define to a same sub- 
set. 

25 

6. The transmission method according to Claim 1, 
wherein the specific channel characteristics of serv- 
ices, which are used to divide said TFCS Into no 
less than one sub-set, are number of time-slots, 
and/or number of channels, and/or spreading fac- 3o 
tor, and/or data transmission rate. 

7. The transmission method according to Claim 1, 
wherein the specific channel characteristics of serv- 
ices, which are used to define a sub-set where the 35 
TFC is located at the receiving end, are number of 
time-slots, and/or number of channels, and/or 
spreading factor, and/or data transmission rate. 
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